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IMPORTANCE Suicidal behavior is a leading cause of injury and death worldwide, and previous
cross-sectional studies have demonstrated that nonmedical use of prescription drugs
(NMUPD) was associated with suicidality. However, there is not any study in China having
examined the longitudinal relationships between NMUPD, suicidal ideation, and suicidal
attempts, as well as explored the potential mediating effects of depressive symptoms.
OBJECTIVE To determine whether baseline NMUPDwas associated with subsequent suicidal
ideation and attempts while controlling for depressive symptoms and to determine whether
the increased risks were mediated by depressive symptoms.
DESIGN, SETTING, AND PARTICIPANTS In this longitudinal study, a total of 3273 students in
randomly selected schools in Guangzhou were surveyed from 2009 to 2010 (response rate,
96.8%) and followed up at 1 year (2011-2012; retention rate, 96.1%). The dates of data
analysis were October 9, 2015, to October 15, 2015; additional data analysis occurredMarch
23, 2016, to March 29, 2016.
MAIN OUTCOMES ANDMEASURES Suicidal ideation, suicidal attempts, NMUPD, depressive
symptoms, and alcohol-related problems.
RESULTS Overall, 3273 adolescents (mean [SD] age, 13.7 [1.0] years) were recruited for this
study. The final results showed that after controlling for sociodemographic information
(including sex, age, household socioeconomic status, and living arrangements), baseline
depressive symptoms, baseline alcohol-related problems, baseline suicidal ideation, and
baseline suicidal attempts, baseline opioids misuse (adjusted odds ratio [AOR], 2.31; 95% CI,
1.30-4.11), sedatives misuse (AOR, 4.46; 95% CI, 1.54-7.94), and nonmedical use of any
prescription drug (AOR, 1.97; 95% CI, 1.21-3.23) were positively associated with suicidal
ideation at follow-up. Additionally, baseline opioid misuse (AOR, 3.39; 95% CI, 1.33-5.63) and
nonmedical use of any prescription drug (AOR, 2.91; 95% CI, 1.26-3.71) were also associated
with subsequent suicidal attempts after controlling for sex, age, household socioeconomic
status, living arrangements, depressive symptoms, alcohol-related problems, suicidal
ideation, and suicidal attempts at baseline. There were significant standardized indirect
effects of baseline opioids misuse on subsequent suicidal ideation (standardized β
estimate = 0.020; 95% CI, 0.010-0.030) and suicidal attempts (standardized β
estimate = 0.009; 95% CI, 0.004-0.015) through depressive symptoms; the standardized
indirect effect of baseline sedatives misuse on subsequent suicidal ideation through
depressive symptoms was also significant (standardized β estimate = 0.016; 95% CI,
0.005-0.026).
CONCLUSIONS AND RELEVANCE In this study, NMUPD at baseline was associated with
subsequent suicidal ideation and attempts. These findings support that proper surveillance
systems with the potential to reduce adolescent suicidality should be established to control
and supervise suicidality and NMUPD among Chinese adolescents.
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S uicidal behavior is a rangeof behaviors that include sui-cidal ideation, suicidal attempts, and suicide itself andisa leadingcauseof injuryanddeathworldwide.1,2More-
over, suicidal ideation and suicidal attempts have shown an
increased riskof recurrence.3,4Although theoverall rateof sui-
cide in China has been significantly reduced from the rate in
the 1990s,5 suicidal ideation and attempts are still currently
serious problems among adolescents in China.6 Liu et al7 re-
ported that 19%of Chinese rural adolescents reported having
had suicidal ideation, and 7% reported having made a sui-
cidal attemptduring thepast 6months. Cui et al6 showed that
16.9%ofadolescents reportedhavinghadsuicidal ideation,and
8.0% reported having actually attempted suicide during the
past 12months.Additionally, suicidal ideation and suicidal at-
tempts among youth can lead to a substantial economic, so-
cial, andpsychologicalburdenfor the individuals, families, and
communities.8 In China, most families have only 1 child as a
result of the government’s previous 1-child policy9; however,
suicidal ideation and attempts in Chinese youth have rarely
been studied.
Although suicidal behavior is multifactorial, approxi-
mately 90%of the individualswhodie fromsuicidehave sub-
stance use, depression or othermental disorders, or a combi-
nationofboth.10Accordingto the2014NationalSurveyonDrug
Use and Health (NSDUH) in the United States, prescription
drugs were the second most popular drug among adoles-
cents, and 655000 adolescents aged 12 to 17 years reported
nonmedical use of prescription drugs (NMUPD).11 A cross-
sectional study using the 2012 NSDUH data showed that the
respondentswhoadmittedmisusingprescriptiondrugs in the
past year weremore likely to report having seriously thought
about suicide.12 Our 3 previous cross-sectional studies13-15 in
Chongqing andGuangdongProvinces also demonstrated that
NMUPD was prevalent among Chinese adolescents, and one
of them15 illustratedthatNMUPDwaspositivelyassociatedwith
suicidal ideation and suicidal attempts. Although drug use is
a known correlate of suicidality, there is a relative dearth of
studies on the relationships between NMUPD, suicidal ide-
ation, and suicidal attempts. Furthermore, most prior stud-
ies on this topic used a cross-sectional design, and could not
determine whether NMUPD preceded suicidality.
Depression is one of the risk factors that has been impli-
cated insuicidalbehavior.Previouscross-sectional studiesand
longitudinal investigations have demonstrated that depres-
sive symptoms increase the risk of suicidal behavior among
adolescents.16-18 Moreover, prior studies15,19 have also re-
ported a significant association betweenNMUPDanddepres-
sive symptoms, and the association between depression and
drugusemaybe related to similarities in theneurobiology.20-22
Therefore, depressive symptomsmay play a mediator role in
the relationship between NMUPD and suicidality, but to our
knowledgeno studyhas examined thepotentialmediating ef-
fect.
We thus designed this prospective study among Chinese
adolescents to examine the longitudinal relationships be-
tweenNMUPD, suicidal ideation, and suicidal attemptswhile
controlling for the effects of important covariates and to test
for the potential mediating effects of depressive symptoms.
Methods
Participants and Procedures
This study analyzed data from a school-based survey that in-
vestigated adolescents NMUPD and suicidality in Guangzhou
between2009and2012. In2009, allmiddle schools inGuang-
zhou (n = 121) were stratified by type (public and private). A
randomsampleof 12middle schoolswas selectedwith aprob-
ability proportional to size. All students grade 7 and 8 within
the selected schools were invited to participate in this study
voluntarily.Thebaseline sample included3273 students (10-18
years of age) who were interviewed at baseline (2009-2010;
response rate, 96.8%) and followedupat 1 year (2011-2012; re-
tention rate, 96.1%); the follow-up sample included 3145 stu-
dents. To protect the privacy of the students, the anonymity
of the self-reported questionnaires was guaranteed, and the
questionnaireswereadministeredby researchassistants in the
classroomswithout thepresence of teachers (to avoid anypo-
tential information bias). After the procedure had been fully
explained,written informed consentwas obtained fromeach
participating student who was at least 18 years of age. If the
student was younger than 18 years of age, written informed
consentwas obtained fromoneof the student’s parents (or le-
gal guardian). The studywasapprovedby theSunYat-SenUni-
versity School of Public Health institutional reviewboard. All
adolescents and their parents were provided with a list of re-
sources in case of needing help.
Measures
Outcome
Suicidal ideationwasdefined as responding “1 ormore times”
to the question “During the past 12months, howmany times
did you seriously consider attempting suicide?” Suicidal at-
tempt was assessed by the question “During the past 12
months, howmany times did you actually attempt suicide?”
and asked that the student rate on a scale of zero or once or
more.
Predictor Variables
Nonmedical use of prescription drugs was defined as taking
medications without a physicians’s prescription or solely for
the feeling or experience caused by the drug (0 = no and
Key Points
Question Is nonmedical use of prescription drugs by adolescents
associated with subsequent suicidal ideation and attempts while
controlling for depressive symptoms?
Findings In this longitudinal study, adolescent baseline opioids
misuse, sedatives misuse, and nonmedical use of any prescription
drug were associated with suicidal ideation at follow-up.
Additionally, baseline opioids misuse and any prescription drug
misuse were also associated with subsequent suicide attempts.
Meaning Youths with nonmedical use of prescription drugs
should be closely monitored for suicidal ideation and suicide
attempts.
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1 = yes). In this study, 4 measures of NMUPD included non-
medical use of opioids, sedatives, and stimulants separately,
aswell as nonmedical use of anyof the above-mentionedpre-
scription drugs in the past 12months. Opioids included com-
pound cough syrup with codeine (codeine), compound li-
quorice tablets (opium), tramadol hydrochloride, and
diphenoxylate. Sedatives included compound aminopyrine
phenacetin tablets (barbiturates), diazepamor triazolam(ben-
zodiazepines), andphenobarbital and scopolaminehydrobro-
mide tablets (barbiturates). Stimulants includedparacetamol
caffeine aspirin powder (caffeine).
Other Covariates
Factors that have previously been reported to be associated
with suicidal behaviororNMUPDwere taken intoaccount.23-25
The 20-item Chinese version of the Center for Epidemiology
Scale forDepression (CES-D)wasused to identifywhether in-
dividualshaddepressivesymptoms; theChineseversionof this
scale has been previously validated among Chinese
adolescents.26,27Higher scores indicatedmore severedepres-
sive symptoms, with a maximum score of 60.28 Alcohol-
relatedproblemsweremeasuredbyasking studentsoneques-
tion, “How often did you experience the following problems
in thepast 12months due todrinking alcohol: got into trouble
withyourparents, hadproblemsat school, hadproblemswith
friends, and got into a physical fight?” The responses in-
cluded “never,” “once,” “twice,” “3-4 times,” or “5 or more
times.”Data fromall 5 responseswere later recorded into adi-
chotomousvariable, alcohol-relatedproblems (0 = no, 1 = yes).
Sociodemographic information included age, sex
(0 = male, 1 = female), household socioeconomic status (HSS),
and living arrangement.Household socioeconomic statuswas
measured by asking about the student’s perceptions of his or
herhousehold’s current socioeconomic status (responseswere
coded as excellent or very good = 1, good = 2, and fair or
poor = 3).Livingarrangementwasassessedbyaskingwholived
in the student’s primary home (responses were coded as liv-
ingwithbothparents = 1, livingwith fatheronly = 2, livingwith
mother only = 3, living with others = 4).
Statistical Analysis
First, descriptive analyses stratified bybaselineNMUPDwere
used to describe the sample characteristics at baseline. Sec-
ond, logistic regression analyses were conducted that ac-
counted for the stratified cluster survey design and were
weighted for nonresponse. For the outcome with low event
rate, logistic regressionmodels used the Firth penalized like-
lihood approach.29,30 Univariable logistic analyses were per-
formed to explore the potential factors associated with sui-
cidal ideation and attempts at follow-up. The variables that
were significant at .10 level in univariable analyses or widely
reported in the literature (eg, sex and age)were entered in the
multivariable logistic regressionmodels simultaneously toex-
amine the independent longitudinal relationships between
NMUPD, suicidal ideation, and suicidal attempts. Third, the
interactions betweenNMUPDanddepressive symptomswere
testedusing univariable logistic regressionmodels before the
mediationanalyses.Structuralequationmodeling (SEM)analy-
ses using the robust maximum likelihood method were per-
formed tomeasure themediating effects of depressive symp-
toms on the relationships between NMUPD and suicidal
behaviors (Figure). As the depressive symptoms score was a
continuousvariable and themeasureofNMUPDweredichoto-
mized, standardized probit coefficients, standardized indi-
rect effects, and standardized total effectswere reported, and
the bias-corrected 95% CIs were estimated using 1000 boot-
strap samples.31-33 All data were analyzed using SAS 9.2 (SAS
Institute Inc) andMplus version 7.0 (Muthén andMuthén). P
values less than .05 were considered statistically significant
(tested 2-sided).
Results
Baseline Sample Characteristics Stratified by NMUPD
The sample characteristics at baseline are shown inTable 1. Of
the total sample, 48.9% (1599 of 3273) were boys, and 51.1%
(1674 of 3273) were girls. The mean (SD) age of the total stu-
dentswas 13.7 (1.0) years. The proportion of studentswho re-
ported nonmedical use of opioids, sedatives, stimulants, and
anyprescriptiondrugwas 1.8%(60of 3273),0.8%(26of 3273),
1.8% (58 of 3273), and 2.8% (91 of 3273), respectively.
Univariable Analyses of Suicidal Ideation and Suicidal
Attempts at Follow-up
Overall, 17.0% (534of 3145) and 3.0% (94of 3145) students re-
ported suicidal ideation and attempts at follow-up, respec-
tively. Without adjusting for other variables, baseline non-
medical use of opioids (odds ratio [OR], 3.03; 95% CI, 1.47-
6.22), sedatives misuse (OR, 4.60; 95% CI, 2.09-10.15),
stimulantsmisuse (OR.2.38;95%CI, 1.07-5.84), andnonmedi-
caluseofanyprescriptiondrug(OR, 1.93;95%CI, 1.19-3.11)were
significantlyassociatedwithsuicidal ideationat follow-up.Ad-
ditionally, without adjusting for other variables, subsequent
suicidal attempts were more common in students who re-
ported baseline opioidsmisuse (OR, 5.96; 95%CI, 2.78-9.53),
sedativesmisuse (OR,4.68;95%CI, 1.86-10.83), stimulantsmis-
use (OR, 2.67; 95% CI, 1.76-10.82), and any prescription drug
Figure. HypothesizedMediating Effects of Depressive Symptoms on the
Association Between Baseline Nonmedical Use of Prescription Drugs
(NMUPD) and Subsequent Suicidality
Depressive
symptoms
Baseline
NMUPDConfounders Suicidality
Path a Path b
Path c
Suicidality included suicidal ideation and suicidal attempts. Depressive
symptoms weremeasured using the Center for Epidemiology Scale for
Depression.
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misuse (OR, 4.20; 95% CI, 2.07-8.56). Moreover, female stu-
dents were more likely to be involved in subsequent suicidal
ideation thanmale students (OR, 1.58; 95%CI, 1.31-1.91).Other
baseline characteristics includingHSS, livingarrangement,de-
pressive symptoms, alcohol-related problems, suicidal ide-
ation, and suicidal attemptwere also associatedwith suicidal
ideation and attempts at follow-up (eTable in the Supple-
ment).
Longitudinal Relationships Between NMUPD and Suicidality:
Multivariable Analyses
As shown in Table 2, our final multivariable logistic regres-
sion models demonstrated that baseline opioids misuse (ad-
justedodds ratio [AOR], 2.31; 95%CI, 1.30-4.11), sedativesmis-
use (AOR,4.46; 95%CI, 1.54-7.94), andnonmedical useof any
prescription drug (AOR, 1.97; 95% CI, 1.21-3.23) were posi-
tively associatedwith suicidal ideation at follow-upafter con-
trolling for sociodemographic information (including sex, age,
HSS, and living arrangement), baseline depressive symp-
toms,baselinealcohol-relatedproblems,baseline suicidal ide-
ation, and baseline suicidal attempts.
Additionally, after controlling for sex, age, HSS, living ar-
rangement, depressive symptoms, alcohol-related problems,
suicidal ideation, and suicidal attempts at baseline, the final
results showed that studentswho reportedbaselinemisuseof
opioids (AOR, 3.39; 95% CI, 1.33-5.63) and nonmedical use of
anyprescriptiondrug (AOR, 2.91; 95%CI, 1.26-3.71)weremore
likely to be involved in suicidal attempts 1 year later.
Mediating Effects of Depressive Symptoms on the
Relationship Between NMUPD and Suicidality
First,univariable regressionmodelswereconducted to test the
associations between the interaction items (between non-
medical use opioids/sedatives/anyprescriptiondrugs andde-
Table 1. Baseline Sample Characteristics of 3273 Patients Stratified by NMUPD
Variable
No. (%)
Total
Opioids Use Sedatives Use Stimulants Use APDU
Yes No P Valuea Yes No P Valuea Yes No P Valuea Yes No P Valuea
Total 3273 (100)60 (100) 3213 (100) 26 (100) 3247 (100) 58 (100) 3215 (100) 91 (100) 3182 (100)
Sex .94 .356 .59
Male 1599 (48.9)29 (48.3) 1570 (48.9) 13 (50.0) 1586 (48.9).91 32 (55.2) 1567 (48.7) 47 (51.6) 1552 (48.8)
Female 1674 (51.1)31 (51.7) 1643 (51.1) 13 (50.0) 1661 (51.2) 26 (44.8) 1648 (51.3) 44 (48.4) 1630
(51.2)
Age, mean (SD) 13.7 (1.0)13.5 (0.9) 13.7 (1.0).14 13.7 (1.0) 13.7 (1.0).71 13.5 (0.9) 13.7 (1.0).126 13.6 (0.9) 13.7 (1.0).08
HSS .01 .004 .079 .06
Excellent 1549 (47.3)4 (56.7)) 1515 (47.2) 17 (65.4) 1532 (47.2) 31 (53.4) 1518 (47.2) 47 (51.6) 1502 (47.2)
Good 1529 (46.7)19 (31.7) 1510 (46.9) 5 (19.2) 1524 (46.9) 20 (34.5) 1509 (46.9) 34 (37.3) 1495
(47.0)
Fair 177 (5.4) 7 (11.7) 170 (5.3) 4 (15.4) 173 (5.3) 6 (10.3) 171 (5.3) 9 (9.9) 168 (5.3)
Missing data 18 (0.5)NA NA NA NA NA NA NA NA
Living
arrangement
.01 .01 .001 <.001
With parents 2662 (81.3)4 (56.7) 2628 (81.7) 11 (42.0) 2651 (81.6) 32 (55.2) 2630 (92.1) 61 (67.0) 2601 (81.7)
With father 336 (10.3)16 (26.7) 320 (10.0) 11 (42.0) 325 (10.0) 18 (31.0) 318 (9.9) 20 (22.0) 316 (9.9)
With mother 208 (6.4) 3 (5.0) 205 (6.3) 1 (3.8) 207 (6.4) 2 (3.4) 206 (6.4) 5 (5.5) 203 (6.4)
Living with
others
56 (1.7) 7 (11.7) 49 (1.5) 3 (11.5) 53 (1.6) 6 (10.3) 50 (1.6) 5 (5.5) 51 (1.6)
Missing data 11 (0.3)NA NA NA NA NA NA NA NA
CES-D scores,
median (IQR)
13.0 (10.0)15.0 (18.2) 13.0 (9.8).11 15.5 (12.8) 13.0 (10.0).18 9.5 (18.7) 13.0 (9.0).104 12.0 (17.0) 13.0 (9.0).62
Suicidal ideation .005 .001 .080 .004
Yes 565 (17.3)19 (31.7) 546 (17.0) 12 (46.1) 523 (16.1) 15 (25.9) 550 (17.1) 26 (28.6) 539 (16.9)
No 2708 (82.7)41 (68.3) 2667 (83.0) 14 (53.9) 2694 (83.9) 43 (74.1) 2665 (82.9) 65 (71.4) 2643
(83.1)
Suicidal attempts .003 .001 <.001 <.001
Yes 154 (4.7)11 (18.3) 143 (4.5) 6 (23.1) 148 (4.6) 8 (13.8) 146 (4.5) 13 (14.3) 141 (4.4)
No 3119 (95.3)49 (81.7) 3070 (95.5) 20 (76.9) 3099 (95.4) 50 (86.2) 3069 (95.5) 78 (85.7) 3041
(95.6)
Alcohol-related
problems
.004 <.001 <.001 <.001
Yes 199 (6.1) 9 (15.0) 190 (5.9) 8 (30.8) 191 (5.9) 13 (22.4) 186 (5.8) 14 (15.4) 185 (5.8)
No 3074 (93.9)51 (85.0) 3023 (94.1) 18 (69.2) 3056 (94.1) 45 (77.6) 3029 (94.2) 77 (84.6) 2997 (94.2)
Abbreviations: APDU, any prescription drug use; CES-D, Center for
Epidemiology Scale for Depression; HSS, household socioeconomic status; IQR,
interquartile range; NMUPD, nonmedical use of prescription drugs; NA, not
applicable or no data available.
a χ2 Tests were used for categorical variables, t tests were used for age data, and
Wilcoxon rank-sum tests were used for CES-D scores.
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pressive symptoms) and suicidality; these interaction items
were not statistically significant in the models (Table 3).
Next, Table 4 shows that the standardized indirect ef-
fects of baseline opioids misuse on subsequent suicidal ide-
ation and attempts through depressive symptoms were sig-
nificant (suicidal ideation at follow-up: standardized β
estimate = 0.020; 95% CI, 0.010-0.030; suicidal attempts at
follow-up: standardized β estimate = 0.009, 95% CI, 0.004-
0.015), indicating that depressive symptoms partially medi-
ated theassociationsbetweenbaselinenonmedical useof opi-
oids and suicidal ideation and attempts at follow-up.
Additionally, therewas a significant standardized indirect ef-
fect of baseline sedatives misuse on subsequent suicidal ide-
ation through depressive symptoms (standardized β esti-
mate = 0.016; 95% CI, 0.005-0.026), suggesting that the
association between baseline sedatives misuse and subse-
quent suicidal ideation was partially mediated by depressive
symptoms.
Discussion
Toour knowledge, this is the first large-scale, prospective lon-
gitudinal study to investigate the relationships between
NMUPD, suicidal ideation, and suicidal attempts and to test
the potential mediating effects of depressive symptoms.
Consistent with previous studies,16,23,34,35 our univari-
able analyses first reported that female students were at a
higher risk of suicidal ideation and that those having alcohol-
related problems were more likely to be involved in suicidal-
ity. For the adolescents who reported previous suicidal at-
tempts, the likelihoodof futureattemptswasgreatly increased.
These findings areuseful for identifying adolescentswhomay
be at risk of suicidality, andwe should focus on high-risk stu-
dents who present with the adverse characteristics men-
tioned above.
As depressive symptoms, alcohol-related problems, and
prior suicidality are well-known risk factors for suicidal
behavior,17,23,36 and as the associations of these factors with
suicidalitywere significant in our univariable analyses, the fi-
nal multivariable logistic regressionmodels found that base-
line opioidsmisuse, sedativesmisuse, andnonmedical use of
any prescription drug were significantly associated with sui-
cidal ideation at follow-up after controlling for sociodemo-
graphic information (including sex, age, HSS, and living ar-
rangement), baselinedepressive symptoms, baseline alcohol-
related problems, baseline suicidal ideation, and baseline
suicidal attempts. Similarly, after controlling for sex, age,HSS,
living arrangement, depressive symptoms, alcohol-related
problems, suicidal ideation, and suicidal attempts at base-
line, the relationships betweenbaselineopioidsmisuse, base-
line anyprescriptiondrugmisuse, and subsequent suicidal at-
tempts were statistically significant in our final logistic
regression models. These results were consistent with some
previouscross-sectional findings, suggesting that thereare sig-
nificant relationships between the misuse of any prescrip-
tion drug and suicidal ideation12,19,37 and suicidal
attempts.13,38-40 Therefore, NMUPD is an important risk fac-
tor for suicidal ideation and suicidal attempts in adolescence.
This finding may be related to several possible explanations:
(1) druguse (includingNMUPD)may impair judgment through
its intoxicatingeffects, (2) itmayhaveacuteandchronicmood-
altering effects, or (3) itmay facilitate the route to suicidal be-
havior through inhibitions loss, impulsiveness, and/or
aggression.41,42 These findings suggest the following inter-
ventions to prevent adolescent suicidal behavior: (1) estab-
lishingapropersurveillancesystemtomanageandoverseesui-
cidality among adolescents, (2) promoting resilience among
current nonmedical users of prescription drugs, and (3)
strengthening regulations to limit sales of prescription drugs
containing opioids, sedatives, or stimulants to adolescents.
In addition, our study also showed that the effect of base-
line nonmedical use of opioids on suicidal ideation or sui-
cidal attempts 1 year later was partially mediated by depres-
sive symptoms. Moreover, the association between baseline
sedativesmisuseandsubsequentsuicidal ideationwasalsopar-
tially mediated by depressive symptoms. The neurobiologi-
cal similaritiesbetweenNMUPDanddepressivedisordermight
Table 2. Longitudinal Relationships Between NMUPD, Suicidal Ideation,
and Suicidal Attempts: Multivariable Logistic Regression Analyses in
3145 Patients
Variable (Baseline)
Suicidal, AOR (95% CI)
Ideation at Follow-upa Attempts at Follow-upb
Opioids use (yes vs no) 2.31 (1.30-4.11)c 3.39 (1.33-5.63)c
Sedatives use (yes vs no) 4.46 (1.54-7.94)c 1.77 (0.53-4.88)
Stimulants use (yes vs no) 2.08 (0.60-7.12) 2.10 (0.64-4.87)
APDU (yes vs no) 1.97 (1.21-3.23)c 2.91 (1.26-3.71)c
Abbreviations: AOR, adjusted odds ratio; APDU, any prescription drug use;
NMUPD, nonmedical use of prescription drugs.
a The 4multivariable logistic regressionmodels for suicidal ideation at follow-up
used themaximum likelihood approach and were adjusted for sex, age,
household socioeconomic status, living arrangement, Center for Epidemiology
Scale for Depression scores, alcohol-related problems, suicidal ideation, and
suicidal attempts at baseline.
b The 4multivariable logistic regressionmodels for suicidal attempts at
follow-up used the Firth penalized likelihood approach for the low event rate
and were adjusted for sex, age, household socioeconomic status, living
arrangement, Center for Epidemiology Scale for Depression scores,
alcohol-related problems, suicidal ideation, and suicidal attempts at baseline.
c P < .05.
Table 3. Associations of Interaction ItemsWith Suicidal Ideation and
Suicidal Attempts: Univariable Logistic Regression Analyses in 3145
Patients
Interaction Item
(Baseline)
P Value for Interaction
Suicidal Ideation at
Follow-up
Suicidal Attempts at
Follow-upa
CES-D scoresa
Opioids use .26 .70
Sedatives use .13 NA
APDU .15 .76
Abbreviations: APDU, any prescription drug use; CES-D, Center for
Epidemiology Scale for Depression; NA, not applicable or no data available.
a The univariable logistic regressionmodels used the Firth penalized likelihood
approach for the low rate of suicidal attempts.
Nonmedical Use of Prescription Drugs and Adolescent Suicidal Behavior in China Original Investigation Research
jamapediatrics.com (Reprinted) JAMAPediatrics October 2016 Volume 170, Number 10 975
Downloaded From:  by a University of Gent / UZGent Kenniscentrum User  on 03/14/2018
Copyright 2016 American Medical Association. All rights reserved.
be a possible explanation for themediating effects of depres-
sive symptoms.20-22 Furthermore, it has been well estab-
lished that most suicidal behavior is associated with depres-
sive symptoms among culturally diverse teens,16,18,40,43 and
previous studies15,19 have also reported a significant associa-
tion between NMUPD and depressive symptoms. Moreover,
some prior studies have demonstrated mediating effects be-
tweenadverse childexperiencesandsuicideattempts through
depressive symptoms23 andbetween sleepproblems and sui-
cidal attempts throughdepressive symptoms.44Toourknowl-
edge, few studies have discussed themediating effects of de-
pressive symptoms on the relationship between NMUPD and
suicidality.Our findingshighlighted the importanceofdepres-
sivemoodandNMUPDonsuicidality amongadolescents. Fur-
thermore, anaccessibleandeffectiveadolescentmentalhealth
service and a suicidality monitoring systemmay be essential
components in reducing Chinese youth suicidality.
Several limitations of the study should be notedwhen in-
terpreting the results. First, our study sample included only
school students and did not include adolescents who had
droppedout of school orwerenotpresent in school on theday
the surveywas administered; suicidality or depressive symp-
tomsmaybemore commonamong adolescentswhowere ab-
sent. Second, we used a structured self-rating questionnaire
to collect data; although self-reporting is a common and ac-
cepted method, we could not completely rule out the possi-
bility of recall bias. Third, suicidal behaviorwasmeasured by
single items. Although these items had face validity, the reli-
ability of these measures is unknown. Future studies should
usemultiple items tomeasure suicidality. Fourth,wemay lose
some information by dichotomizing the variables of suicidal
behavior and NMUPD. Fifth, although this is the first known
Chinese study to collect prospective data to study the rela-
tionships between NMUPD and suicidality, the longitudinal
sample was limited to 1 year.
Despite these limitations, the primary strengths of our
study are that it provides the first known longitudinal evi-
dence for the relationshipsbetweenbaselineNMUPDandsub-
Table 4. Mediating Effects of Depressive Symptoms on the Relationships Between Baseline NMUPD and Suicidal Ideation and Attempts at Follow-up
in 3145 Patients
Characteristic Symbol
Standardized β Estimate (95% CI)
Model 1 (outcome = SI at
follow-up)a Model 2 (outcome = SA at follow-up)b
Baseline
Opioids use Predictor 0.033 (0.001 to 0.066)c 0.079 (0.019 to 0.148)c
CES-D scores Mediator 0.071 (0.035 to 0.106)c 0.071 (0.008 to 0.137)c
Baseline opioids use→ baseline CES-D
scores
Predictor→mediator 0.280 (0.240 to 0.319)c 0.128 (0.070 to 0.186)c
Standardized effect
Indirect 0.020 (0.010 to 0.030)c 0.009 (0.004 to 0.015)c
Total 0.053 (0.016 to 0.087)c 0.088 (0.054 to 0.122)c
Baseline
Sedatives use Predictor 0.046 (0.013 to 0.079)c NA
CES-D scores Mediator 0.056 (0.020 to 0.091)c NA
Baseline sedatives use→ Baseline CES-D
scores
Predictor→mediator 0.280 (0.241 to 0.319)c NA
Standardized effect
Indirect 0.016 (0.005 to 0.026)c NA
Total 0.062 (0.025 to 0.095)c NA
Baseline
APDU Predictor 0.039 (0.007 to 0.072)c 0.069 (0.035 to 0.103)c
CES-D scores Mediator 0.030 (−0.006 to 0.065 0.030 (−0.006 to 0.065
Baseline sedatives use→ baseline CES-D
scores
Predictor→mediator 0.281 (0.242 to 0.321)c 0.131 (0.069 to 0.190)c
Standardized effect
Indirect 0.009 (−0.002 to 0.019 0.004 (−0.001 to 0.009
Total 0.048 (0.011 to 0.082)c 0.073 (0.038 to 0.107)c
Abbreviations: APDU, any prescription drug use; CES-D, Center for
Epidemiology Scale for Depression; CFI, comparative fit analysis; NMUPD,
nonmedical use of prescription drugs; RMSEA, root mean square error of
approximation; SA, suicidal attempts; SI, suicidal ideation; SRMR, standardized
root mean square residual; arrows, direction of effects; NA, not applicable or no
data available.
a The structural equationmodels for suicidal ideation at follow-up were adjusted
for sex, age, household socioeconomic status, living arrangement,
alcohol-related problems, suicidal ideation, and suicidal attempts at baseline.
Model 1 (baseline opioids use: CFI = 0.930; RMSEA = 0.042, 95% CI,
[0.030-0.055]; SRMR = 0.051; baseline sedatives use: CFI = 0.951;
RMSEA = 0.040, 95% CI, [0.024-0.063]; SRMR = 0.055; baseline APDU:
CFI = 0.971; RMSEA = 0.040, 95% CI [0.033-0.074]; SRMR = 0.052).
b The structural equationmodels for suicidal attempts at follow-up were
adjusted for gender, age, household socioeconomic status, living
arrangement, alcohol-related problems, suicidal ideation, and suicidal
attempts at baseline. Model 2 (baseline opioids use: CFI = 0.987;
RMSEA = 0.040. 95% CI, [0.024-0.073]; SRMR = 0.041; baseline APDU:
CFI = 0.986; RMSEA = 0.041, 95% CI, [0.035-0.062]; SRMR = 0.042).
c P < .05.
Research Original Investigation Nonmedical Use of Prescription Drugs and Adolescent Suicidal Behavior in China
976 JAMAPediatrics October 2016 Volume 170, Number 10 (Reprinted) jamapediatrics.com
Downloaded From:  by a University of Gent / UZGent Kenniscentrum User  on 03/14/2018
Copyright 2016 American Medical Association. All rights reserved.
sequent suicidal ideation and attempts among Chinese ado-
lescents and is the first to report the mediating effects of
depressive symptoms on the above-mentioned relation-
ships.
Conclusions
Our study identified that baseline nonmedical use of opioids
was significantly associated with suicidal ideation and sui-
cidal attempts at follow-up, baseline nonmedical use of seda-
tives was related to suicidal ideation at follow-up, and base-
line nonmedical use of any prescription drug was also
associated with subsequent suicidal ideation and suicidal at-
tempts. Moreover, depressive symptoms significantly par-
tiallymediatedthosesignificant relationships.Suicide isacom-
plex behavior, and further studies are needed to better
understand the respective roles of these factors (ie, interac-
tions and mediation). Based on the findings of our study, ef-
fective prevention and intervention programs should be es-
tablished. First, educational campaigns directed at students
are needed to improve their awareness of the serious conse-
quences of NMUPD. Second,we should pay close attention to
the adolescents who have depressive symptoms, are in-
volved inNMUPD,orhavesuicidal thoughtsorattempts.Third,
a proper surveillance systemneeds to be developed by learn-
ing from the experiences of the NSDUH in the United States
to control andoversee theNMUPDand suicidality amongChi-
nese adolescents.
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